Cell growth inhibition by okadaic acid involves gut-enriched Kruppel-like factor mediated enhanced expression of c-Myc.
Human breast cancer (HBC) cell growth suppression by okadaic acid (OA) was previously found to involve elevated expression of oncogenes c-myc and c-fos and apoptosis. Since, c-Myc influences diverse pathways of cell growth, we hypothesized that elevated levels of c-Myc are involved in HBC growth suppression. Here, we investigated whether induction of c-Myc by OA or protein synthesis inhibitor cycloheximide contributed to HBC growth inhibition and the mechanisms involved. OA, cycloheximide, or the chemotherapeutic drug Taxol suppressed HBC cell growth. However, OA or cycloheximide treatments over 6 or 10 h, respectively, induced c-Myc expression. Depletion of c-Myc, on the other hand, resulted in enhanced HBC cell viabilities when exposed to OA or cycloheximide, but not by Taxol. OA induced c-myc transcription by targeting an 80-bp region from positions -11 to +70, relative to the P1 transcription start of mouse c-myc promoter. Gel mobility shift assays revealed binding of HBC cell nuclear proteins to the OA-responsive c-myc promoter fragment, whereas binding of one complex was elevated in the case of the OA-treated or cycloheximide-treated HBC cell nuclear extracts. Database search revealed presence of a consensus sequence for zinc finger protein gut-enriched Kruppel-like factor (GKLF) in OA-responsive region of the c-myc promoter. Mutation of GKLF consensus sequences abrogated OA responsiveness of the c-myc promoter, and OA treatments caused enhanced expression of GKLF in HBC cells. Thus, OA-dependent attenuation of HBC growth is accomplished, in part, by zinc finger transcription factor GKLF-mediated enhanced transcription of c-myc.